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On the 24th May 2003, the Aeromedical Retrieval
Service Careflight International1, Australia was
tasked to retrieve and transfer a patient from Nou-
mea, New Caledonia, in the Pacific Ocean, to a
neurosurgical unit in Sydney, Australia. The patient
was a 6-year old native Noumean girl who had
sustained a blunt head injury after a fall of approxi-
mately 2 m while playing on a building site. On
arrival at the hospital, the patient was haemodyna-
mically stable (BP 110/70, pulse: 100) but had a
Glasgow Coma Score (GCS) of 6/15. She was intu-
bated and ventilated in the Emergency Department.
The pupils were normal and reactive and the only
other abnormal sign noted was rhinorrhea.
CTscanning carried out at the hospital in Noumea
revealed an anterior base of skull fracture with
disruption of the sella turcica (Fig. 1) with depres-
sion of the anterior fragment. There was a small
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Open access under the Elsevier OA licthe left frontal lobe (Fig. 2). At this stage there were
no clinical or radiological signs of raised intracranial
pressure. Further images showed dense bilateral
frontal lobe infarctions (Fig. 3) possibly from occlu-
sion or disruption of the anterior cerebral arteries
bilaterally.
The child remained haemodynamically stable,
and was transferred to the intensive care unit
(ICU). The neurosurgical unit in Sydney was con-
tacted to accept the patient for further neurosur-
gical and intensive care management after which
Careflight International1 was tasked for transfer.
Management at the hospital in Noumea included
sedation (fentanyl (5 mg h1) and propofol infusion
(12 mg h1)) and seizure prophylaxis (sodium valpro-
ate infusion (3 mg h1)) in preparation for trans-
port. The patient had also been started on
prophylactic antibiotics because of the rhinorrhoea
and documented base of skull fracture at the
request of the accepting neurosurgeon.
Upon the arrival of the Careflight retrieval team
(approximately 24 h after the injury), the patient
remained haemodynamically stable (BP: 110/
60 mmHg and pulse rate 90—110 bpm) and was on
pressure support spontaneous ventilation and main-
tenance intravenous fluids. She was not paralysedense.
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Figure 1 Sagittal section on CT scanning demonstrating fracture through anterior base of skull (arrow), involving the
sella turcica. The section of infarction in the anterior cerebrum is also shown (ant. = anterior; post. = posterior).and the GCS score remained at 2/10 t (on sedation)
with normal reactive pupils.
Shortly after arrival, it was noted that the right
pupil had become fixed and dilated. The left pupil
was still reactive to light, but sluggish. A 100 ml of
20% mannitol was started to reduce the intracranial
pressure and the patient was then prepared for
transfer (3—4 h flight). However, before departure
the patient became very hypertensive (260/140)
and agitated, but the pulse remained at 90—110
regular. Oxygen saturations on pulse oximetry fell
below 95%. The sedation was increased (fentanylFigure 2 CT of brain showing contusion (black arrow)
with pneumocephalus (white arrow) at left frontal lobe.and propofol) and the patient was paralysed (vecur-
onium 2 mg bolus) to allow for easier, more con-
trolled ventilation.
However, the patient continued to deteriorate
with falling oxygen saturations (<80%), and was
transferred from mechanical ventilation to bag-
valve ventilation with 100% oxygen. The patient
quickly developed neurogenic pulmonary oedema
with large amounts of clear fluid being suctioned
from the endotracheal (ET) tube. The position of
the ET tube was satisfactory having being checked
with direct laryngoscopy. A further bolus of 20%Figure 3 CT of brain showing bilateral frontal infarc-
tions (white block arrows). Basal cisterns and third ven-
tricle is preserved (black arrows).
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administered as emergency treatment of the raised
intracranial pressure. Despite these efforts, the
patient continued to deteriorate with saturations
falling to below 70% and both pupils becoming fixed
and dilated. The blood pressure dropped and the
patient went into cardiac arrest. Despite advanced
cardiac life support (ACLS) (including epinephrine
0.2 mg bolus aliquots to a total of 2 mg) the patient
developed asystole and further ACLS was deemed
futile. Resuscitation attempts were stopped after
20 min of ACLS and the patient was pronounced
dead.Discussion
Basal skull fractures complicate approximately 24%
of blunt head injuries but are unusual after pene-
trating trauma 4 with the exception of high velocity
injuries (e.g. gun shot wound).13 Most commonly,
the fracture will occur through the floor of the
anterior cranial fossa but involvement of the poster-
ior cranial fossa through the temporal bone may also
occur.21 Signs of a base of skull (BOS) fracture
include ottorrhoea, bruising of the mastoid bone
(Battle’s sign), rhinorrhoea and periorbital bruising
(racoon eyes). Less commonly described are trauma
to the cavernous sinus and cranial nerves (especially
IX, X, XI, XII).3,15,19,30
The management of the BOS fractures is usually
conservative (e.g. elevation of the head of the bed,
lumbar drainage, etc.),4,31 although direct repair of
the dura has been advocated with prolonged CSF
leakage, evidence of ascending infection and to
decompress the cranial nerves if involved.4,8,21,26,31
Other relative indications for operative manage-
ment of BOS fractures include depressed skull frac-
tures and extensive cranio-facial injuries.31 The use
of prophylactic antibiotics is probably of most value
after penetrating injury.5,11
Direct intracranial vascular trauma is a rare man-
ifestation of injury although involvement of the
Circle of Willis should be considered in association
with fractures through the clivus or when internal
carotid artery dissection is suspected.14,20,22,25,29
Fractures through the sella turcica may also involve
its resident pituitary gland as well as potential optic
nerve damage at the level of the optic chiasm.
Usually greater forces are involved for this type of
damage to occur and therefore more extensive
intracranial vascular involvement should be consid-
ered.7,16
Blunt head trauma with vascular involvement is
a rare injury, with the internal carotid artery
within the foramen lacerum being the most com-monly injured vessel giving rise to a high carotid
artery injury.6,12 Surgical management of these
injuries is difficult, but there have been reports
of successful vein bypass grafts being used.28 Invol-
vement of the other more complex intracranial
arteries has been even less commonly described,25
with most reports of acute cerebral artery occlu-
sion leading to cerebral infarction being due to
spontaneous dissections of the arteries,17,18,24
whose management may be very different from
traumatic arterial occlusion.32 Only one case of a
dissecting aneurysm of the anterior cerebral artery
after blunt trauma has been reported.2 Other
reports of occlusion after trauma have been
described either after penetrating injury 10,23,27
or as a late manifestation after the development of
an arterial aneurysm.1,9
In the case we describe, the patient had an
acute anterior cerebral artery injury after blunt
head injury. Low velocity mechanisms (i.e. 2 m
fall), leading to a depressed fracture with com-
pression of the anterior cerebral vessels has rarely
been reported, and thus information on the best
course of management is lacking. Presently, it is
not clear if a BOS fracture in association with
intracranial vascular injury is an indication for
operative exploration and repair with the excep-
tion of internal carotid artery involvement.28
Experience with the management of BOS fractures
with cerebral artery involvement is poor, although
the management has tended to be non-opera-
tive.1,14,25 Bilateral occlusion of the anterior cer-
ebral arteries with cerebral infarction is a very
rare injury. In the case we describe the mechanism
of infarction is likely to be due to external com-
pression on the anterior cerebral arteries from the
depressed skull fragment. Unfortunately a post-
mortem was not carried out on this patient and so
the precise site of vascular compression is not
known.
The prognosis for recovery from this type of
neurological injury is poor. Our patient arrested
after approximately 24 h post-injury, from what
can be presumed to be raised intracranial pressure
and medullary coning. It is unlikely that the prog-
nosis could be altered even after exploration and
repair of the injuries as the potential for recovery of
the infracted tissue is poor.
In conclusion, although this is a rare injury pat-
tern from low velocity the possibility of vascular
compromise should be considered with depressed
skull fractures at the base of the skull. Expert
neurosurgical opinion should be sought regarding
further management of such injuries including
whether a hopeful outcome can be offered, before
a prolonged transfer takes place.
178 M.P. McMonagle et al.References
[1] Amagasa M, Sato S, Shimizu Y, Otabe K, Onuma T. Post-
traumatic occlusion of the anterior cerebral artery. No
Shinkei Geka 1998;16:103—7.
[2] Amagasa M, Sato S, Otabe K. Posttraumatic dissecting aneur-
ysm of the anterior cerebral artery: case report. Neurosur-
gery 1988;23:221—5.
[3] Archer CR, Sundaram M. Uncommon sphenoidal fractures
and their sequelae. Radiology 1977;122:157—61.
[4] Brawley BW, Kelly WA. Treatment of basal skull fractures
with and without cerebrospinal fluid fistulae. J Neurosurg
1967;26:57—61.
[5] Brodie HA. Prophylactic antibiotics for posttraumatic cere-
brospinal fluid fistulae: a meta-analysis. Arch Otolaryngol
Head Neck Surg 1997;123:749—52.
[6] Carter DA, Mehelas TJ, Savolaine ER, Dougherty LS. Basal
Skull fracture with traumatic polycranial neuropathy and
occluded left artery: significance of fractures along the
course of the carotid artery. J Trauma 1998;44:230—5.
[7] Ceviker N, Baykaner K, Keskil S, Tokyay M, Kaymaz M, Aykol
S. Sella turcica fractures in a trauma series and their clinical
significance. Surg Neurol 1995;44:28—30.
[8] CheeCP,Ali A. Basal skull fractures. A prospective study of 100
consecutive admissions. Aust N Z J Surg 1991;61:597—602.
[9] Diaz A, Taha S, Vinikoff L, Monnin L, Leriche B. Trauma-
induced arterial aneurysm in childhood. Report of case and
review of literature. Neurochirurgie 1998;44:46—9.
[10] Erbayraktar S, Tekinsoy B, Acar F, Acar U. Posttraumatic
isolated infarction in the territory of Heubner’s and lenti-
culostriate arteries: case report. Kobe J Med Sci 2001;47:
113—21.
[11] George ED, Dagi TF. Penetrating missile injuries of the head.
In: Schmidek HH, Sweet WH, editors. Operative Neurosur-
gical Techniques: Indications, Methods, Results. Philadel-
phia: WB Saunders; 1988. p. 52—3.
[12] Goodwin JR, Johnson MH. Carotid injury secondary to blunt
trauma: case report. J Trauma 1994;37:119—22.
[13] Grahm TW, Williams Jr FC, Harrington T, et al. Civilian
gunshot wounds to the head: a prospective study. Neuro-
surgery 1990;27:696—700.
[14] Ishibashi A, Kubota Y, Yokokura Y, Seojima Y, Hiratsuka T.
Traumatic occlusion of the anterior cerebral artery–—case
report. Neurol Med Chir 1995;35:882—5.
[15] Katzen JT, Jarrahy R, Eby JB, Mathiasen RA, Margulies DR,
Shahinian HK. Craniofacial and skull base trauma. J Trauma
2003;54:1026—34.
[16] Keeling FP, Ayers AB, Field S, et al. Fracture of the sella
turcica: case report of three cases. Clin Radiol 1986;7:233—4.
[17] Kurino M, Yookioka S, Ushio Y. Spontaneous dissecting aneur-
ysm of the anterior and middle cerebral artery associatedwith brain infarction: a case report and review of the
literature. Surg Neurol 2002;57:428—36.
[18] Leach JC, Mitchell PJ, Siu K. Subarachnoid haemorrhage due
to a dissecting aneurysm of the anterior cerebral artery: a
case report. J Clin Neurosci 2004;11:334—7.
[19] Legros B, Fournier P, Chiaroni P, Ritz O, Fusciardi J. Basal
fracture of the skull and lower (IX, X, XI, XII) cranial nerves
palsy: four case reports including two fractures of the
occipital condyle–—a literature review. J Trauma 2000;48:
342—8.
[20] Lipschutz JH, Pascuzzi RM, Bognanno J, Putty T. Bilateral
anterior cerebral artery infarction resulting from explo-
sion-type injury to the head and neck. Stroke 1991;22:
813—5.
[21] Marion DW. Head injury. In: Peitzman AB, Rhodes M, Schwab
CW, Yealy DM, editors. The trauma manual. Philadelphia:
Lippincott-Raven; 1998. p. 31—43.
[22] Meguro K, Rowed DW. Traumatic aneurysm of the posterior
inferior cerebellar artery caused by fracture of the clivus.
Neurosurgery 1985;16:666—8.
[23] Nakai H, Kawata Y, Tamura Y, Tanaka T, Hodozuka A, Hashi-
zume K, et al. A case of traumatic anterior cerebral artery
aneurysm following the penetration of the skull base by an
iron rod. No Shinkei Geka 1999;27:583—9.
[24] Oomura M, Terai T, Yamawaki T, Shigeno K. A case of anterior
cerebral artery dissection causing enlargement of infarc-
tion. Rinsho Shinkeigaku 2005;45:762—5.
[25] Ono Y, Sakuta Y. Occlusion of anterior and middle cerebral
arteries after closed head injury: a case report. No To
Shinkei 1998;50:171—5.
[26] Probust C. Neurosurgical treatment of traumatic frontoba-
sal CSF fistula in 300 patients. Acta Neurochir 1990;106:
37—47.
[27] Probust R, Fiebach A, Moser. Fronto-basal fractures in the
child. Laryngorhinootologie 1990;69:150—4.
[28] Rostomily RC, Newell DW, Grady MS, et al. Gunshot wounds
to the internal carotid artery at the skull base: Management
with vein bypass grafts and a review of the literature. J
Trauma 1997;42:123—32.
[29] Sato S, Iida H, Hirayama H, Endo M, Ohwada T, Fujii K.
Traumatic basilar artery occlusion caused by a fracture of
the clivus–—case report. Neurol Med Chir 2001;41:541—4.
[30] Savino PJ, Glaser JS, Schatz NJ. Traumatic chiasmal syn-
drome. Neurology 1980;30:963—70.
[31] Talamonti G, Fontana R, Villa F, D’Aliberti G, Arena O,
Bizzozero I, et al. High risk’’ anterior basal skull fractures.
Surgical treatment of 64 consecutive cases. J Neurosurg Sci
1995;39:191—7.
[32] Wakabayashi Y, Nakano T, Isono M, Shimomura T, Hori S.
Dissecting aneurysm of the anterior cerebral artery requir-
ing surgical treatment–—case report. Neurol Med Chir (Tokyo)
2000;40:624—7.
